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Description 

BACKGROUND OF THE INVENTION 
5 1 . FIELD OF THE INVENTION 

[0001 ] The present invention relates to an agent for inhibiting carcinogenesis or tumor metastasis, the agent compris- 
ing zeaxanthin as an active ingredient. ....... XL 

[0002] This application is based on patent applications Nos. Hei 8-316169 and Hei 9-122146. both filed in Japan, the 
w contents of which are incorporated herein by reference. 

2. BACKGROUND ART 

[0003] As methods for treating cancer, surgical treatments, radiotherapy, chemotherapy (administration of a medica- 
ment) and the like are presently conducted in general. As chemotherapies, treating methods have been hitherto widely 
employed in which a medicament is administered which directly acts on tumor cells and kills the tumor cells; various 
anti-tumor agents for use in these types of therapies have been proposed. However, such medicaments which act on 
tumor cells not only kills tumor cells but also acts on normal cells. Therefore, medicaments used in chemotherapy have 
a shortcoming in that they have strong side effects, although such medicaments are highly effective in treating cancer. 
[0004] In addition, although the above methods are effective means for removing or killing a primary focus of the can- 
cer since minute metastasis to another tissue or organ has been already occurred in most cases when the primary 
focus is found, it is extremely difficult to completely cure or exterminate the cancer. Furthermore, in chemotherapies, 
administration of a great amount of such a medicament causes serious side effects in many cases, overcoming which 
has become an important objective in the treatment of cancer. 

[0005] Therefore, as new anti-tumor agents, medicaments which indirectly inhibit proliferation of tumor cells by 
enhancing immunocompetence of normal cells have been attracting attention; for example, crestin. interferon, etc.. 
have been developed. These medicaments have advantages in having few side effects, although their effect on tumor 
cells is weak Furthermore, it has been pointed out that carotenoids are effective in inhibiting proliferation of tumor cells; 
for example. Oncology, vol. 39, pp. 33-37, (1982), and Biochemical and Biophysical Research Communication, pp. 
1130-1135 (1986) report on p-carotene; Japanese Patent Application. First Publication (Kokai). No. Hei 1-104009 
reports on a-carotene; and Japanese Patent Application. First Publication (Kokai). No. Hei 6-227970 reports on lyco- 
pene 

[0006] On the other hand, various studies have been conducted on physiological effects of algae, particularly cyano- 
bacteria (cyanophyceae), and more particularly spirulina which is used as a foodstuff; for example, studies are known 
which were conducted on serum cholesterol lowering effects (Nutr. Report Int, vol. 28, p. 519, (1983); Nippon Eiyo 
Shokuryo Gakkai Shi (Journal of the Japanese Society of Nutritional and Food Science) vol. 37, p. 323, (1984); and 
Nutr. Report Int., vol. 37, p. 1329, (1988); blood pressure reducing effects {Joshi Eiyo Daigaku Kiyo (The Bulletin of 
Kagawa Nutrition University), vol. 21, p. 63, (1990)); intestinal microflora improving effects (Chiba Kenritsu Eisei Tanki 
Daigaku Kiyo (The Bulletin of Chiba Prefecture College of Hygiene), vol 5, No. 2, p. 27, (1987)); effects of inhibiting 
functional disorder of kidneys (The 108th, 109th, and 110th Meetings of the Japanese Society of Pharmaceutics in 
1988, 1989, and 1990); alcohol metabolism improving effects (Nippon Eiyo Shokuryo Gakkai Shi (Journal of the Japa- 
nese Society of Nutritional and Food Science) vol. 47, p. 395, (1994)); immunological activation effects (J. Nutr. So. 
Vitaminol., vol. 40, p. 431, (1994)); and anti-viral effects {Phytotherapy Research, vol. 7, p. 76, (1993)). 
[0007] In particular, cancer-inhibiting agents comprising spirulina of cyanobacteria as a main ingredient are disclosed 
45 in Japanese Patent Application, First Publication (Kokai), No. Sho 54-73108. According to this publication, water-solu- 
ble substances in spirulina are utilized. Therefore, the cancer-inhibiting agents in the publication differ in the active 
ingredients and in the action mechanism from the agents for inhibiting carcinogenesis according to the invention 
described in the present application. As stated above, p-carotene, a-carotene, and lycopene are known as carotenoid 
substances which inhibit carcinogenesis; however, there are also some reports that on the contrary p-carotene, in par- 
ticular, promotes lung cancer, and therefore, development of a carcinogenesis-inhibiting substance which has a low tox- 
icity and is more effective is hoped for. 

SUMMARY OF THE INVENTION 

[0008] The object to be attained by the present invention is to provide a naturally derived agent for inhibiting carcino- 
genesis or tumor metastasis, the agent having a low toxicity and excellent effectiveness in inhibiting carcinogenesis and 
tumor metastasis. 

[0009] The inventors have diligently conducted examination of substances having activity in inhibiting carcinogenesis 
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or in inhibiting metastasis of tumors, in particular substances havinn an* 

which exist in nature and particularly in ^^a^su^ am ° ng carotenoids 

S ZeSin l^ aS fT*? in9redient ln 3 medicamen < to inhibit carcinogenesis, 
n S CCOr ? nQ *° the ^ (D. wherein zeaxanthin is extracted from an aloa 

2 SSZ? aCC ° r w" 9 10 thS ^ descri P tion <2). wherein the alga is cyanobactTrium 
« g~i aCC ° rd,n9 t0 ^ 3b0Ve deSCriPti ° n »' — * - cy-bacteriumis Tn a. g a belonging to the 

2mJJ^r n 01 ^ " *°" d6SCripti0nS < 1 >~«> *» •» "■«*«**• a medicament to 
muj. o, the zeaxanthin of any one of the above descriptions (1 H 4> as an active ingredient tor inhibiting carcino- 
(Regent tor inh^ 

(8) Use of the agent of the above description (7) for inhibiting carcinogenesis 
ii; S US6 . aS a " aCtiVe in 9 redien * in a medicament to inhibit metastasis of tumor 

m Sf """"J" 9 10 ^ ab ° Ve descri P«°" O). wherein zeaxanthin is extracted Zn an alga 
11 Zeaxanth.n accord.ng to the above description (10). wherein the alga is cyancScTerium 

SSS aCCOrdin9 t0 - *~ — *"" (1 1 >' — - - cUba y ctrmTa U n m a,ga be.onging to the 

Si^UT^ ^ ^ °' *~ deSCripti ° nS (9 >~< 12 > * *• —ufacture of a medicament to 

SJasS e sis rt 0 r, e ^T an * in ° f ° f deSCripfi '° nS (9) ~< 12 > as « '"gradient for inhibiting 

SJ;*'" 9 m6teStaSiS 01 tUm ° r ' *" ^ C ° mpriSin9 the ~**« - any one of the above 
(16) Use of the agent of the above description (15) for inhibiting carcinogenesis. 

35 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

uan< I »ranwn havln 9 „ purty of 95* „ ^ l5 „L Zlp,^ * *'"" " S ' n9 "* " IKe "' 

a. 9 a o. fhe gem* Sl£2£S££2 ^ESEST ? " U "f 69 use " ° ne hu "* M «™» - 

suspension. sZ ToSS a^ST™ 2 L^rt uS*^' """"""^ a ■*•*"■ 
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preservative, an anti-oxidative agent, an isotonic agent, a buffering agent, a coating ^ i^ZS St 
ing agent a base, a dispersing agent, a stabilizing agent, and a colorant, may be used, and the ' P^rwwartwd product 
can b?obtainS by a known method. The amount of the active ingredient of the present invention conta ned , ra phar- 
m^cetSrSS may vary depending on the form of the product; however ir .genera ,1 is desirable that a pharma- 
ceutical product contain the active ingredient in a concentration of 0.01-100% by we.ght. 

mmm The administered amount of an agent for inhibiting carcinogenesis or tumor metastasis according to the 
present ^^Z^^e^^ on the type of the subject of the administration (human another warm- 
b££ the condtton of the patient, the doctors diagnostic results. 

o 5-50 ma and oreferably 0.5-20 mg, of zeaxanthin as an active ingredient for each 1 kg of weight of the subject per 
dav mavTe admSeS In the case of non-oral administration. 0.1-10 mg, and preferably 0.5-5 mg. of zeaxanthin 
as an acSve IJS^ eac! 1 kg of weight of the subject per day may be administered. In addition, the above 
amount be admin stered as a single dose once per day or as a several doses separated m time during the day. 
S ^ mSs ol ^miitration may arbitrarily vary depending on the condition of the patient, and on the doctor s d.ag- 

S^Sint an agent for inhibiting carcinogenesis or tumor metastasis c °" ainin ^^ 
according to the present invention manifests the effect of inhibiting cancer during the promotion stage and . an ant 
ox da^e manne'this agent is not selective about the types of tumor. Therefore, this agent is effective in pnophylaxis o 
Soma stomach cancer, cancer of the pancreas, uterocervical cancer, lung cancer, large intestine cancen rram 
S cancer encephaloma. leukemia, larynx cancer, cancer of the esophagus, etc, in ,nh,b,tion of ^stesisof colon 
cTncerlo the Hver; and in inhibition of metastasis of stomach cancer, cancer of the pancreas, uterocervicaL cancer, lung 
carZ hepatoma- mammary cancer, encephaloma. leukemia, larynx cancer, cancer of the esophagus, etc.. to another 

?0(M71 The higher the purity of the agent for inhibiting carcinogenesis and tumor metastasis containing zeaxanthin as 
LTale^reSen aiording to the present invention, the better, in respect of ensuring the safety of then pharrmce^ 
Sprodud; however, since impurities which contaminate zeaxanthin are carotenoids (of wh.ch zeaxanth.n is one), a 
Duritv of 90% or higher is, in general, sufficient for ensuring safety. „„ 0 «<w rt f 
SiSl An agent for inhibiting carcinogenesis or tumor metastasis according to the present invention has an effect of 
o^enting the natural occurrence of cancer, i.e.. a carcinogenesis-inhibiting effect, and also has an effect o f inhibting 
meTaS of an exisiting cancer to another organ, and thereby the agent according to the present invention ha an 
eSS asStfng tn the more effective performance of common methods of treating cancer such as surgical treatments 
and radiotherapy. 

EXAMPLES 

35 [0019] The present invention will be explained by way of examples; however these examples are only some of the 
aspects of the present invention, and the present invention should not be limited to the examples. 

Example of Production of Zeaxanthin 

40 T00201 To 100 g of spirulina. 400 g of methanol was added, and zeaxanthin was extracted at 60-64-C o^™ 9 " 1 -™ 6 . 
Sna was? Sout in a nLgen atmosphere pressurized at 0.1 kg/cnf, 400 g of methanol was fur her added 
to the^uSned Sue and zeaxanthin was extracted at 60~64°C for 3 hours. The thus-obtained f.ltrate was 
M^S^S^^ was obtained previously, and methane, in the thus-mixed methano. M ^ 
removed by evaporation under a depressurized nitrogen atmosphere to obtain a concentrate having a solid content of 

" Jowl 9 ] To this concentrate. 40 g of methanol and 5g of KOH was added, and a saponification reart o^ was aHowed to 
oroceed at 64~65°C for 2 houis. After saponification, methanol was removed by evaporation, and ttie ^ c*ta.ned 
cerate wasdissolved in 50 g of water and 100 g of ethyl acetate which were added to the concentrate. ^UKJ-I^ud 
extraSon waToono^ted to obtain an ethyl acetate extract. The ethyl acetate in the e*yl acetate extract was removed 
^ration under depressurized atmosphere, and a solic .content of Z25 i g , was > obteined as ■ 
The carcinoid fraction was subjected to silica gel column chromatography (silica gel C-200. 50 g) using an eluate ot 
n ho«>ne/Pthvl acetate - 3/1 - 2/1 to separate zeaxanthin from the other carotenoids. 

SS^ESLn- fraction containing zeaxanthin was again subjected to silica gel column chromatograp^ 
Eoel C-200 40 g) using an eluate of n-hexane/ethyl acetate = 1/1 . The thus-obtained zeaxanthin fraction was con- 
cemraS S a dtessurfzed nitrogen atmosphere to precipitate crystals. The crystals were filtered out and then 
dried in a vacuum at room temperature to obtain 47 mg zeaxanthin crystals. t ., rftr 

[JEn The thus-obtained zeaxanthin crystals were analyzed by a high performance liquid chromatograph LC-6A 
manufactured by Shimadzu Corporation under the following conditions: 
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Column: "WAKOSIL 60-5". 4.6 mm x 150 mm 

Detect wavelength: 450 nm 

Temperature of column: 40°C 

Mobile phase: n-hexane : acetone = 4:1 (v/v) 

Flow rate: 1 .0 ml/minute. 

As a result of the analysis, the purity of zeaxanthin was found to be 98.7%. The following examples were conducted 
Example 1 Carcinogenesis-inhibiting Effect with regard to Naturally Occurring Hepatoma 

[0024] C3H/Hefemale mice (control group: 14 mice; test group: 12 mice), in which hepatoma is known to occur nat- 

IS^TllTSSlZ T' n H amilar t0 1hat ° f me above exam P ,e of P^^on of zeaxanthin was 

teTso 1 f.i ? . ^ ( SO)> ^ th6reafter the sus P ension added to the drinking water of the 

h?« * ♦ concerrtrat,on of zeaxantnin was 0.005%. On the other hand, for the control group only DMSO in 
he same amount was added to the drinking water. At the end of the 40 weeks, both groups of mice were sV^fced and 
the number of tumors which occurred in the liver was counted. The results are shown i^ab e 



25 



Table 1 





Number of mice 


Number of mice in which 


Average number of 






tumor occurred 


tumors 


Control Group 


14 


5(35.7%) 


1.75 


Test group 


12 


1 ( 8.3%) 


0.08 
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r6SUltS Sh0Wn Tab,e 1 that the number of mice in ^ tumors occurred and the averaqe 
number of tumors per mouse were restricted in the test group (inhibition rate: 95%); the effect of zeaxanTnTn S 
natural carcinogenesis is clear. On the other hand, p-carotene has been found to have no such eS acrTci „« £ 
experiments conducted in the same manner as in Example 1 . according to 

Example 2 Effect of Inhibiting Metastasis of Colon Cancer to Liver 

a'bS to f^SSSST^S^ mousewas J ectioned - cells of a colon cancer strain highly metastasiz- 

™ 'ff COLON 26) were m J ected ,nto P 0 ^ vein. Zeaxanthin (4 ng/mouse in Test Example 1- 40 
ug/mouse ,n Test Example 2; 400 ug/mouse in Test Example 3) and all-trans retinoic acid (ATRA) asa Motive control 
were orally administered everyday for 5 consecutive days after the inoculation with tumor cells and fhen me admS™ 

^SSaT^ ^ ^ < *V ^ and the ^££^£^52 

tw,ce Twenty days later, the mouse was sacrrf.ced. and the number of visible tumor tubers in the liver was counted The 
results are shown ,n Table 2. In Table 2. the mark ~ indicates a significant difference when P < £X T^nTtney^ uTest). 



Table 2 





Number of mice 


Number of visible tumor 


Average weight of liver 






tubers (average ± SD) 


(9) 


Comparative Example (no administration) 


8 


12.25 ±6.13 


2.16 


Test Example 1 


7 


6.86 ± 2.27 


1.36 


Test Example 2 


8 


1.87 ±1.96* 


0.99 


Test Example 3 


8 


1.00±2.13* 


0.99 


Example of administration of ATRA \ 


6 


0.83 ± 1.17* 


0.92 


5>u: standard deviation " " 1 
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[0027] As is clear from the results in Table 2. in the group of the mice to which zeaxanthin was administered, the 
number of visible tumor tubers decreased dependency on the dosage; zeaxanthin evidently inhibited metastasis of 
colon cancer to the liver. In addition, increase in the weight of the liver, which is observed when a tumor is metastasized 
to the liver, was also inhibited. Similar results were also obtained with regard to the group of mice to which ATRA was 
administered. 

Example 3 Effect of Inhibiting Invasion of Basement Membrane 

[0028] The action mechanism of zeaxanthin for inhibiting metastasis of colon cancer to the liver in Example 2 was 
examined using a Transwell chamber. 

[0029] A chamber which is separated into two layers (upper and lower layers) by a membrane filter having pores of 8 
urn in diameter was used, the upper surface of the filter being coated with 5 |ig of matrigel (a substrate for restructuring 
a basement membrane), and the lower surface being coated with 1 ng of f ibronectin. B16-BL6 melanoma cells having 
a cell density of 2 x 10 5 /nl were added to the upper layer of the chamber, and were incubated in a 5%-C0 2 incubator 
at 37'C for 4 hours in the presence of 0.05-500 nM of zeaxanthin. After the incubation, the number of cells which 
invaded the surface of the lower part of the filter and shifted thereto were counted using an optical microscope. The 
results are shown in Table 3: In Table 3. the Comparative Example shows the result of a test in which only DMSO. which 
was used in the preparation of the samples in the Test Examples, was used. In Table 3, the mark — indicates a signif- 
icant difference when p < 0.05 (Whitney's U-test). and the mark "**" indicates that of p < 0.005. 

Table 3 
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Concentration of zeax- 
anthin (jLlM) 


Number of cells which 
invaded/shifted to base- 
ment membrane 


Comparative Example 


0 


157±21 


Test Example 4 


0.05 


137±17 


Test Example 5 


0.5 


119±17 


Test Example 6 


5 


109 ±12* 


Test Example 7 


50 


88 ± 7** 


Test Example 8 


500 


36 ±12** 



[0030] As is clear from the results in Table 3, zeaxanthin inhibited melanoma cells from invading the basement mem- 
brane in accordance with the concentration of zeaxanthin. These results suggest that one of the action mechanisms of 
zeaxanthin for inhibiting metastasis of colon cancer to liver is inhibition of cancer cells from invading a basement mem- 
40 brane. 

Example 4 Effect of Inhibiting Carcinogenesis (Lung) 

[0031] As a carcinogenesis initiator, 4-nitroquinoline-1 -oxide dissolved in a solution of olive oil and cholesterol mixed 
in the ratio of 20:1 was administered subcutaneously in a single dose to ddY mice (a control group of 15 mice and a test 
group of 1 5 mice) in an amount of 10 mg/3.3ml/kg weight. Four weeks after administration, an 8% water solution of glyc- 
erin as a carcinogenesis promoter was given to the mice of the control group as drinking water for 25 weeks in a manner 
such that they could take it freely. (The duration of carcinogenesis promotion was 25 weeks). 

[0032] In a manner similar to that for the control group, the carcinogenesis initiator was subcutaneously administered 
to the mice of the test group, and 4 weeks after the administration, an 8% water solution of glycerin as a carcinogenesis 
promoter was given to the mice of the test group as drinking water for 25 weeks in a manner such that they could take 
it freely while zeaxanthin suspended in a liquid mixture of olive oil and "Tween 80" was forcibly administered to the mice 
of the test group 3 times a week throughout the 25-week duration of carcinogenesis promotion in an amount of 0.2 g 
per mouse per administration. . -r 

[0033] In addition, food and drinking water was given to the mice in a manner such that they could take it freely. Twenty 
five weeks after the start of the administration of zeaxanthin, that is, after the duration of carcinogenesis promotion was 
completed, the mice of both the control group and the test group were sacrificed, and the number of mice in which lung 
cancer occurred, and the average number of tumors were counted. The results are shown in Table 4. 
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• [0 °^L J" TaWe 4 ' th0SG Va,U6S ln ^ Tentheses indicate values obtained by dividing the number of mice in each group 

hv dSS T,7 ° a ^ eC i? t0ta ' nUmber ° f miCe in eaCh group ' The avera 9 e numbe ' ° f was obtained 

by dividing the total number of tumors in all mice in each group by the total number of mice in each group 



Table 4 
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Number of mice 


Number of mice in which 
lung cancer occurred 


Average number of 
tumors 


Control Group 


15 


11 (73%) 


1.40 


Test Group 


15 


5 (33%) 


' 0.38 \ 



[0035] The inhibition ratio of carcinogenesis of the test group was determined as follows: 
Inhibition ratio of carcinogenesis = {(1.40 - 0.38) / 1.40} x 100 = 73% 

'* 'I 0 ' 63 ' ** " Umber ° f mice in which lun 9 cancer occurred and the average number of tumors were 
restncted n the test group; the effect of zeaxanthin in inhibiting occurrence of lung cancer, and. in particular, in inhibiting 
carcinogenesis promotion, is clear. -uai.uiiniHoiiing 



Example 5 Effect of Inhibiting Carcinogenesis (Skin) 

ELJ* 6 ??* 2 a " ma ' e m0USS (COntr °' 9r0Up: 15 miC6; t6St 9rOUD: 14 mice > was shaved - and 100 M g of 7 12- 
™nT^ifn f *J ^ raC6ne "I T , M ' ° f aC6t0ne W3S app,ied there, ° Two days after » e application, application of 1 .6 
Z^n !?, -^^^"^"^'-^-acetate (TPA) in 100 |il of acetone was begun and repeated twSe a week. The 
duration of carcinogenesis promotion was set to 15 weeks. 

fS J?£*? f f ° r f TPA application - 1 60 nmo1 "axanthin (which makes the molar ratio of TPA to zeaxanthin 
t inn mil * aCet ° ne WaSappl,ed t0 the mice ° f test 9rou P . After the 1 5-week duration of carcinogenesis promo- 
Table 5 «»inr*"e °» skin tumor and the average number of tumors were measured. The resufe are shown in 

E23L l 1 Tatie 5 ' th ° Se in parentheses indicate valu es obtained by dividing the number of mice in each group 

bv dSntTn TrT th6 t0tal nUmb6r 04 miCe in each 9r ° up The avera 9 e number of *™» was obtained 

by dividing the total number of tumors in all mice in each group by the total number of mice in each group 



Table 5 
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Number of mice 


Number of mice in which 


Average number of 






skin cancer occurred 


tumors 


Control Group 


15 


7 (47%) 


1.60 


Test Group 


14 


3 (21%) 


0.86 



[0040] The inhibition ratio of carcinogenesis of the test group was determined as follows: 
Inhibition ratio of carcinogenesis = {(1.60 - 0.86) / 1.60) x 100 = 46% 
» EL " t Cl fl tha number of mice in which sWn cancer occurred and the average number of tumors were 

^r^e^ 

Example 6 Acute Toxicity Test on Mice 

55 SLi e ^ 9 n a S C «° be ' "axanthin (having a purity of 98.5%) was forcibly orally administered to each mouse 

J^SI™ w 7^ . ] ? am ° Unt ° f 1000 ° r 2000 m9/k9 - After ^ oral administration, the mice were 
reared in a cage for 7 days to observe the number of deaths and general conditions. An approximate median lethal dose 
(LDso. ,n mg/kg) was estimated from the survival rate of the mice after observation. As a result, it was found that the 
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LD 50 of zeaxanthin exceeds 2000 mg/kg, which indicates that zeaxanthin is highly safe. 
Preparation Example 1 (Powder of 5% Zeaxanthin) 
5 [0043] 



Zeaxanthin 
Lactose 


50 mg 
950 mg 




Total 1000 mg 



15 [0044] Powder of 5% zeaxanthin was prepared by pounding crystals of zeaxanthin (having a purity of 98.5%) in a 
tar, adding lactose in the mortar, and continuing pounding with a pestle until completely mixed. 

Preparation Example 2 (Granules of 1 0% Zeaxanthin) 

20 [0045] 





Zeaxanthin 


300 mg 


25 


Lactose 


2000 mg 




Starch 


670 mg 




Gelatin 


30 mg 


30 




Total 3000 mg 



[0046] Zeaxanthin (having a purity of 98.5%) was mixed and pounded with the same amount of starch in a mortar. 
Lactose and the remainder of the starch were added to and mixed with this mixture. A gelatin solution was separately 
35 prepared by adding 1 ml of purified water to 30 mg of gelatin, heating to dissolve the gelatin, and after cooling, adding 
1 ml of ethanol to the solution while stirring. Granulates were prepared by adding the gelatin solution to the above mix- 
ture, kneading them together, granulating the resultant, and then drying. 

Preparation Example 3 (Tablet comprising 5 mg Zeaxanthin) 

40 

[0047] 



Zeaxanthin 


5 mg 


Lactose 


62 mg 


Starch 


30 mg 


Talc 


2 mg 


Magnesium Stearate 


1 mg 




Total 100 mg 



[0048] Tablets each comprising 5 mg of zeaxanthin were prepared in a mortar using the ingredients in amounts 20 
times larger than those in the above composition. That is, 100 mg of zeaxanthin crystals (having a purity of 98.5%) were 
pounded, and lactose and starch were added to and mixed with zeaxanthin. Starch paste was added to this mixture, 
and the mixture was kneaded and granulated. After drying, talc and stearic acid were further mixed in, and tablets were 
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produced by a conventional process. 

Preparation Example 4 (Capsule comprising 5 mg Zeaxanthin) 
s [0049] 



w 



15 



Zeaxanthin 


5 mg 


Soya-bean oil 


155 mg 


Beeswax 


20 mg 


Fatty acid ester of glycerin 


20 mg 


Gelatin (enclosing material) 


150 mg 




Total 100 mg 



, 30 



[0050] 155 g of soya-bean oil and 5 g of zeaxanthin (having a purity of 98.5%) were put in an emulsifying machine 
so and rmxed. To this mixture, 20 g of beeswax and 20 g of fatty acid ester of glycerin were added, and were uniformly dis- 
persed by emulsrfication. Each capsule was formed by encapsulating 200 mg of this dispersion in 150 mg gelatin. 

Claims 

25 1 . Zeaxanthin for use as an active ingredient in a medicament to inhibit carcinogenesis. 

2. Zeaxanthin according to Claim 1 . wherein zeaxanthin is extracted from an alga. 

3. Zeaxanthin according to Claim 2, wherein the alga is cyanobacterium. 

4. Zeaxanthin according to Claim 3, wherein the cyanobacterium is an alga belonging to the genus Spirulina. 

5. Use of the zeaxanthin of any one of Claims 1 -4 for the manufacture of a medicament to inhibit carcinogenesis. 
35 6. Use of the zeaxanthin of any one of Claims 1 -4 as an active ingredient for inhibiting carcinogenesis. 

7. An agent for inhibiting carcinogenesis, the agent comprising the zeaxanthin of any one of Claims 1 -4. 

8. Use of the agent of Claim 7 for inhibiting carcinogenesis. 

9. Zeaxanthin for use as an active ingredient in a medicament to inhibit metastasis of tumor. 

10. Zeaxanthin according to Claim 9, wherein zeaxanthin is extracted from an alga. 
45 11. Zeaxanthin according to Claim 1 0, wherein the alga is cyanobacterium. 

12. Zeaxanthin according to Claim 1 1 , wherein the cyanobacterium is an alga belonging to the genus Spirulina. 

1 3. Use of the zeaxanthin of any one of Claims 9-12 for the manufacture of a medicament to inhibit metastasis of tumor. 

14. Use of the zeaxanthin of any one of Claims 9-12 as an active ingredient for inhibiting metastasis of tumor. 

1 5. An agent for inhibiting metastasis of tumor, the agent comprising the zeaxanthin of any one of Claims 9-1 2. 
55 16. Use of the agent of Claim 15 for inhibiting carcinogenesis. 
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